to be sustained by aberrant somatosensory processing in the peripheral or central nervous system. This label encompasses diverse syndromes. The broad subtypes comprise the deafferentation pains (such as central pain, phantom pain, and postherpetic neuralgia), peripheral mononeuropathies and polyneuropathies, and the complex regional pain syndromes (reflex sympathetic dystrophy or causalgia). Although neuropathic pains can respond well to conventional analgesics, these syndromes are disproportionately represented among patients whose pain responds poorly to opioid drugs. 1 As a result, the diagnosis of a neuropathic pain syndrome often indicates other therapies, including the use of specific non-traditional analgesic drugs.
Cancer pain syndromes
Recognition of pain syndromes can help identify the specific aetiology responsible for the pain, guide the need for additional evaluation, suggest specific therapies, or assist in assessments of patients' outcome. Although most acute pain syndromes are caused by common diagnostic or therapeutic interventions 2 (panel 1), acute flare ups of pain are also common among patients with chronic pain. Up to two-thirds of patients with well-controlled chronic pain have transitory breakthrough pains. 3 The potential for new therapies for breakthrough pain, such as oral transmucosal fentanyl citrate, 4 is likely to increase understanding of this type of pain.
As many as three-quarters of chronic pain syndromes result from a direct effect of the neoplasm; others are related to therapies administered to manage the disease or to disorders unrelated to the disease or its treatment. Clinicians who manage cancer pain must be able to recognise common syndromes. 5 Tumour-related nociceptive pain syndromes Neoplastic invasion of bone, joint, muscle, or connective tissue can cause a persistent somatic pain; bone pain syndromes are the most common. Only a small proportion of bone metastases become painful, and the factors that convert a painless lesion into a painful one are unknown. The spine is the most common site of bone metastases and many patients with cancer have back pain. Extension of a neoplasm from the vertebra has the potential to damage the spinal cord or nerve roots, and thereby produce substantial neurological compromise. Back pain from vertebral metastasis is, therefore, a marker of potential epidural spinal cord or cauda equina compression. Recognition of the specific patterns of pain (eg, "crescendo" pain, pain flare with recumbency, or radicular pain) and the neurological findings that predict impending epidural compression allow the selection of patients at high risk of this complication for specific imaging of the epidural space with magnetic resonance imaging or myelography. With early diagnosis and treatment of the tumour, the neurological disorder can be prevented. This is a compelling example of the need for syndrome recognition in the assessment of cancer pain.
Obstruction, infiltration, or compression of visceral structures, including hollow viscus and supporting connective tissues, produce various visceral nociceptive pain syndromes (panel 2). Most of these syndromes are easy to diagnose. A few syndromes can pose diagnostic challenges, particularly when they precede the diagnosis of the neoplasm.
Tumour-related neuropathic pain syndromes
Neuropathic pain syndromes may be caused by tumour infiltration or compression of nerve, plexus, or roots, or by the remote effects of malignant disease on peripheral nerves (panel 2). The syndromes are highly variable; patients may have aching pains or dysesthesias (abnormal pain sensations such as burning) anywhere in the dermatomal region innervated by the damaged neural s t r u c t u r e .
Treatment-related pain syndromes
Nociceptive pain syndromes related to chemotherapy, radiation therapy, or surgery are rare (panel 3). Somatic pain related to osteonoecrosis of bone can be caused by radiation or corticosteroid-based chemotherapy regimens, and chronic visceral pain can follow intraperitoneal chemotherapy or abdominal radiation therapy. These syndromes can mimic tumour-related pains and in the assessment it is important to exclude recurrence.
Most post-treatment pain syndromes are neuropathic. The factors that predispose some patients to chronic neuropathic pain after nerve injury, the extent or severity of which may be minor, are unknown. Any surgical incision could lead to a neuropathic pain syndrome in a small proportion of pateints. Repeated assessments are often needed to exclude tumour recurrence. Chronic pain after any amputation can result in neuroma formation at the amputation site, the underlying cause of stump pain, or central-nervous-system processes that presumably underlie the development of phantom pain. Radiation-induced fibrosis can damage a peripheral nerve or nerves and cause chronic neuropathic pain; symptoms usually occur months to years after treatment. The neuropathic pain tends to be less prominent than the pain caused by neoplasm, and can also be associated with slowly progressive weakness, sensory disturbances, radiation changes of the skin, and lymphoedema. The diagnosis may be complicated by previous surgery and the risk of cancer recurrence.
Other issues in assessment of cancer pain
Most patients with cancer who experience chronic pain also develop other physical and psychological symptoms. Studies have shown that pain, fatigue, and psychological distress are the most common symptoms in patients with c a n c e r . 6 -8 A broad assessment of symptoms is an essential part of the management of cancer pain.
Assesment of pain and symptoms, in turn, is only one of a range of issues that contribute to the suffering of the patient and the family. 9 Suffering has been compared to overall impairment in quality of life 1 0 and defined as "total p a i n " . Both suffering and quality of life are multidimensional constructs and the assessment needed to explore them must examine impairments in multiple domains, including the physical, psychological, social, spiritual, existential, and others. 1 3 The foundation for this assessment is constant, open communication between the clinician and the patient.
The assessment and management of difficulties that arise in the multiple quality of life domains is fundamental to the therapeutic model known as palliative care. Palliative care is a model of care focused on patients with progressive incurable illness and their families. It is a therapeutic approach that aims to improve the quality of life of the patient and family throughout the course of the disease and help them face the prospect of death. Palliative care must intensify at the end of life, when it must ensure that comfort is a priority, values and decisions are respected, practical support is available, and opportunities exist for growth and resolution.
All clinicians who care for patients with cancer provide palliative care as a part of good medical practice. Effective treatment for pain is an essential part of this care. Palliative care is currently evolving as a medical specialty in many countries. Referral to specialists in palliative care is appropriate whenever symptom distress cannot be managed, a high degree of global suffering exists, or the need for a comprehensive team approach to care is required, which commonly occurs as patients approach the end of life. Some countries have specialised programmes for the provision of palliative care at the end of life, such as hospice programmes.
Management of cancer pain
Although the mainstay approach for the management of cancer pain is opioid-based pharmacotherapy, a range of potential strategies should be considered for each patient. In many cases, the assessment of pain indicates an intervention targeted at the aetiology of pain. Radiation therapy is commonly used for pain, and palliative chemotherapy is occasionally given with the major goal being analgesia. Recently, the US Food and Drug Administration approved two chemotherapeutic drugs, Recognise that tolerance is rarely the driving force for dose escalation; consider disease progression when increasing dose requirements occur.
Trial of alternative opioids
Note individual differences in the response to various opioids; consider a trial of another opioid following treatment failure.
Treatment of side-effects
Consider treatment for constipation, nausea, somnolence or itch. 14 The use of these therapies as a component of pain management must be consistent with the patient's medical status and goals of care.
Monitoring

Pharmacological approaches
Opioid therapy Given its effectiveness and safety, opioid therapy should be administered routinely to patients with moderate to severe cancer pain. The "analgesic ladder" approach of WHO is widely accepted as the basis for treatment guidelines. 3, 15, 16 Although this approach originally emphasised the role of morphine, it is now recognised that individual patients vary greatly in their response to different opioids. Sequential opioid trials (so-called opioid rotation) may be needed to identify the drug that yields the most favourable balance betwen analgesia and side-effects. Panel 4 summarises the guidelines for conventional management of chronic opioid therapy. 17 The oral route for opioid delivery is effective and acceptable to most patients and it is generally preferred for chronic opioid therapy. Other routes may be useful, however, in selected patients. The transdermal route of administration is available for the highly lipophilic opioid, fentanyl. Comparative trials against controlled-release oral morphine indicate that this formulation is preferred by some patients and may be associated with less constipation than other formulations; 18 it is also commonly used if the oral route is compromised by dysphagia or impaired gastrointestinal function, if compliance has been difficult with oral agents, or if a trial with fentanyl is desired. Continuous subcutaneous infusion, with or without bolus injections for breakthrough pain, may be delivered by an ambulatory infusion pump. 19 In the future, these pumps may be partly supplanted by the advent of iontophoretic devices that can provide similar drug delivery characteristics through the skin. Intraspinal approaches can be valuable among a highly selected group of cancer patients who are unable to benefit from systemic therapy. There are various approaches to implement long-term epidural or intrathecal infusions. 20 Dosing guidelines for opioid therapy are well established (panel 4). Fixed scheduled dosing has replaced as-needed dosing in the treatment of continuous or frequently recurring pain. An as-needed rescue dose tends to be combined with the fixed regimen for the treatment of breakthrough pains. The size of the starting dose varies with the severity of the pain, previous exposure to opioid, and the medical condition of the patient. Among patients with limited exposure to opioid, the starting dose is usually equivalent to 5-10 mg of parenteral morphine every 4 h. The size of the rescue dose typically ranges from 5% to 15% of the total daily dose and the dosing interval is long enough to observe the full effect of each dose. With oral dosing, the minimum interval is usually 2 h, whereas with intravenous administration it can be as short as 10-15 min. Individualisation of the dose is the key principle in opioid therapy. The goal is to achieve a favourable balance between analgesia and side-effects through gradual adjustment of the dose. The size of each dose increment is usually either the total of the rescue doses consumed during the previous 24 h, or 30-50% of the current daily dose (sometimes higher in patients with severe pain).
Information about the relative potency betwen opioid drugs is needed for changes in drugs or routes of administration (table) . 21 This information derives from single-dose studies in selected populations and should be taken as a guideline for the selection of a starting dose of a new drug or route. When switching from one opioid to another, the dose of the new drug is typically reduced by 30-50%, and more (>90%) when the new drug is methadone. 22 There is no maximum dose or ceiling dose for the pure µ-agonist opioids. Dose titration should continue until the outcome is satisfactory or intolerable side-effects occur. The management of side-effects is fundamental to therapy and can open the therapeutic window by permiting the use of higher, more effective doses. The most common side-effects are related to gastrointestinal function (constipation, nausea, and vomiting) and neuropsychological function (somnolence and impairment of cognition). There are numerous therapeutic strategies for each of these phenomena. [23] [24] [25] Some patients do not attain a favourable balance between analgesia and side-effects during opioid titration. For these patients, other strategies may be appropriate, for example, other drug approaches, or the use of nonpharmacological interventions such as a nerve block, surgical procedure, or psychological therapy (panel 5 Opioid analgesics used for the treatment of chronic pain
Non-opioid and adjuvant analgesics
The non-opioid analgesics include acetaminophen and the non-steroidal anti-inflammatory drugs (NSAIDs). Adjuvant analgesics are drugs that have a primary indication other than pain but are analgesic in certain circumstances. Acetaminophen and the NSAIDs are widely used, produce dose-dependent analgesic effects, and have doseresponse relations characterised by a minimum effective dose and a ceiling dose for analgesia. Acetaminophen is usually safer but does not have substantial antiinflammatory effects; anecdotally, evidence indicates less efficacious in bone pain and pains associated with grossly inflammatory processes. NSAIDs can be useful and should be considered for co-administration with the opioids. The maximum efficacy and side-effects of each NSAID vary between patients; similarly, different NSAIDs produce varied effects in the same patient. Given the variability in the minimum effective dose and ceiling dose, dose titration is usually justified. The use of NSAIDs is limited by side-effects and concerns about gastrointestinal and renal toxic effects. The use of these drugs is likely to improve with the advent of cyclooxygenase-2 selective inhibitors, which lack significant gastrointestinal and renal toxicity. 26 Adjuvant analgesics include drugs in diverse classes (panel 6). Among patients with cancer, these drugs tend to be administered after opioid therapy has been optimised. Corticosteroids are multipurpose drugs and are used commonly in patients with advanced disease to improve pain, anorexia, nausea, and malaise. Many other adjuvant analgesics, including antidepressants, anticonvulsants, and oral local anaesthetics, are used for neuropathic pain that does not respond adequately to an opioid. 27 Sequential trials are sometimes needed to identify a useful drug. Other adjuvant analgesics are used to manage opioid-refractory malignant bone pain. These include bisphosphonates, radiopharmaceutical drugs, and calcitonin. With increasing evidence that the bisphosphonates improve overall morbidity associated with bone metastases, the use of these drugs is expanding. 28 The pain associated with malignant bowel obstruction may be difficult to treat. Anticholinergic drugs, octreotide, and corticosteroids may be useful adjuvant drugs that reduce pain and vomiting. 29 Other analgesic techniques For patients who do not respond adequately to drug therapy, alternative analgesic therapies must be considered. These therapies include many anaesthetic, surgical, neurostimulatory, physiatric, and psychological interventions (panel 5). Some patients pursue alternative medicine to obtain relief. There have been no comparative studies of any of these interventions and therapeutic decisions are made on the basis of an assessment of the patient's pain, medical and psychosocial status, extent of disease, and therapeutic goals. In each case, the clinician must assess the benefits and burdens associated with the therapy. Open communication about these issues is essential to provide long-term support to patients with refractory pain syndromes. 
Conclusion
Cancer pain occurs mostly in the context of a progressive illness that may result in multiple other physical and psychological symptoms, functional decline, spiritual or existential distress, family disruption, financial worries, and many other issues that may undermine the quality of life of the patient and his or her family. Optimum management of pain should be viewed from the broad perspective of palliative care that aims to maintain quality of life throughout the course of disease and manage the complex difficulties that can occur as patients approach the end of life. All clinicians who treat patients with cancer must acknowledge the importance of palliative care as part of good medical practice and focus appropriately on the knowledge and practical skills needed to address concerns about quality of life, such as pain. The ability to provide a comprehensive assessment, competently administer analgesic drugs, and communicate with the patient and family is the basis of pain management in patients with cancer.
